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10 December 1951

Fxpérimental Test and Tvaluation of the ¥-1¢ fyro Computing Sight
Tnatalied in F=86A Airplane Serial Ne. 48-205 Project lo. ATD/TFCR/3

TO: Comrianding fencral v
“right Air Development Center

ATTN: Teapons Components Division
Tpishit-Patterson Adr Force ~ase, Ohio

1. Tn accordsnce with letter from Commanding feneral, #ir Fateriel

| Command, “Tright-Patterson Mr Torce Pase, Ohio, dated 13 October 1950,

‘, subject: TRequest for Test; and in accordance with "Test Jequirement .and
Manual Fxperiment=1 Test of the ¥-19 Computing Sight Installed in F86A
pirplane™, dated 27 September 1950, from Armanent Laboratory, ¥ngineering

‘ NDivision, Air Materiel Command, the 3Subject Test has been conducted in part.
i A directive to terminate the test hcfore its ¢ompletion was recelved from the
- - Qomnanding Ceneral, right Alr Development Cgnter, ~right-Patterson Air “orce

rase, Ohio, by teletype message COROF-8-2-7, ‘dated 2 rugust 1951.

2. The ¥K-19 Computing Sight is a disturbed reticle type sicht cmploying
a .single gyroscope, with eGCy current control, linked to the optical system.
Tt was desiened for use in aircraft with fixed, forward-firing suns. .

as to evaluste the performance of the Sight

3, The object of this test u
to record bhe lead

in tracking and ranging reprosentative target aireraft, asnd
‘output of the Sight. ‘ ‘

.- The results of bhis test indicate that:

a. The ¥-19 Sisht is stable when utilized in =864 type aircraft

|
» during non-firing, cemera-tracking, pursuit attacks. Flectricil caping pro-
|
|
|
|
|
|
|
|
|
|
\
)

vides the sirht restreint recuired for target acquisition.
b. ~ood trickins can he accomplished with the Sight during non-firing,
The biss of aim wander (algebrzic average of

c-mere-bracking, pursuit athticks.
treckine error) is less bhin one mil,

- e e e n ,
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ST.TICT: Txperinentsl Test sud Cvelvation of Lhe T
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c. Manual runging does not provide conti
required Eor effective signting. ‘n averace nncert
800 feet was found for Lobh iefbt rnd right side shin

o

ol

Ll acckc*cv

d. Pre~flight checks do not requlre i}

L.
'ue st
cquipment and cin be performed in ten minutes, T;, ] © lanos ¥
maintenance problems,

5. It is concluded thote

The ¥-19 Sight is'gt=ble and is a good 1ruc\1nﬂ device, but

the provision for manual renging is uns: tisfactory,

At

Co*orel HJ%?
Cornandlug

PUIPE IR I B S M

YT Y e Yy
el LN 37




[U—

TTLE OF CONTINGR

L. GONEDAL: Page 1
a, TIntroduction 1
b. Authority 1
¢. Description 1
2. OBJTOT 1
3. METHOD_OF CONPUCTING TEST 1
a. Preliminary Phase 1
b, Main Phases T3
Lo RESULTS OF TEST AND DISCUSSION 7 5
‘a. Ground Firing Phase | 5
B,‘ camera Tracking Phase 7
5. CONCISIONS 20

6. . APPRNDICNS
a, - Létter, "equest for Test "
b.L“Tﬁx, CagcellatiohMof Test Program
c, Distribution Tist

'd, Photographs, K-19 Sight

SECURITY TNFORMATION

WS TRICTED

i e et s L




IR FEaAeTLRh Walthy ‘*ﬂ’
JAN [

wi s

DYPERTITNTAT, TEST AND IMAATITATIAN AR 7L 7 G avDn aoe™eEEG STOHT
TNSTATIED TH T8b-f ATOPTAET STUTAL MO, 48295

1o CEHERAL:

a. The K-~19 Cyro Computing Sight installed in F-86A Airplane
No. 48-295 is a modificetion of the Navy Hark XX Anti Aircraft Director.
It was tested in support of the development of a replacement for tho K~14
Gun Slghtﬁ .

b. Authority for the test was received by letter from the
Commanding General 'right Air Development Center, “right-Patterson Alr
Force Base, Ohio, dated 13 October 1950, subjeet: Regquest for Test. See

‘Appendix A, A directive to terminate the test before its completion was

received from the Commanding General “right Air Developmcnt Center, i ght-
Patterson Air Force Rase, Ohio, by neletype nessage VCEGF-8-2-F, dated
2 August 1951, Sece Appendlx R, :

¢c. The K-19 is a disturbed reticle type sight for use in air-
eraft with fixed, forward-firing guns. It emplovs a single gyroscope
with eddy current control, located in the sight hezd, and linked mechan—
ically to the ooticasl system. It is equipped with 2 varldole diameter

‘reticle for ophuuol ranging, an scceleromcier for introducing gravzny drop
rorrectlons, and with m-c.anical and eleetrical caging devices. It

receives inputs of angular velocity of line of olrht as measured by the
gyroscope, acegleration from the accelerometer, and rabhge and -altitude as

set in by the pilot. It offsets the line of sicht through a total computed

lead angle based upon these inputs and the assumption of flight on a

lead pursuit course. ™ith the gyroscope. mechanicelly caged the Sight may-
be used as a fixed sight. Provisions sre incorporated in the 3ight for
quick conversion from use with 0,50 Caliber K8 APT ammunitioh to use With
20mm ammunition, Uesign is for operation at target range of 250 y

to 1500 yards and from sea level to 50,000 feet altitude.

2, OBJECT:

The object of this test is to evesluute the performance of .the
Sight in tracking and ranging representntlve target aircraft, and to
record the lead output of the Sight.

3. METHOD OF CONDUCTING THE TEST:

3 ?reliminary Phase
(1) Modification and/or Installations

(a) Several modifications were required upon receipt
of the airplane to remove the following discrep-
ancies and to effect proper oper:tion of the Sight
and accomranying instrumentetion: The gun firing
cirecuit was comnected bo Lhe crmera circuit, thus
bypassing the Cun Safety Switch. The F-19 Sight

SRETTTET TR TON
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was electrically cr-ed at all tines, A short

circuit existed in the Altitude Control Rox.

Camera rmolors operated when the Lacter Camera Switch

was closed. Subcegoent to the elirination of thecse
discrenancies the Sight was checked and re-calibrated

by a factery representative to preclude any damags which
aizht have resvlted frem impreper installation,

(b) Four pneumatic sun ch rgers, t@o compressors,

.and the assoclated contrel circuits were installed
by Armaurent Test Division personnel to facilitate
charging the suns hetween passas while airborne
in the air dispersion phase of ithe test., Install-
ation of a compresser in the rear ammunition con-~
talner on each side obviated amrunition storage
for the twe lower ~uns, Corprassor mountinss in
the ammunition containers were rmoiified to provide
a(equate overheiad cleapance ‘for the compressor fans.

e e

(2) Instrumentation

The instrumentation, installed at Tishf-~Patterson
A¥R, consisted of the following}\ :

(a)y " a Iémr ASAP sight. line camera to \hotogruyh the
sicht ret:rle and the tarmet, : Co

(b) "\ 35mm Type A mod1f1ed njﬁnra~to ~hotorrish the
following instrrments mounted in the “hoto-ob-
sarver box: . attipude ryro,. alt1metor,dlrcctlonal
n¥Yo, JCCJ]C;qut or, airspecd indi cator, crunter,

and clock H;th'uJJC),SCOOHC;hlndL

(e} A coordination counter wonnted in the cockpit.

(a) Tnstrumentstion Pontro¢‘wiring'wus such that
electricslly unecasiny the S5isht cavsed both cam—
. eras Lo operate., Opsration contifuned until the

. ‘gun Urisser switch was closed.  ifter closing the
trigrer gviteh. tho cameras could not bé o)orated
ent il the Sishl wos caged and uncaged electrically:
by uvse of the car int‘switeh. A two second over-
run g provided in the sight camera to parmit photo-
graphy during zun {iring. fFountDW“'ir tlc aMnto
orgerver hox and cockpit wiore encroized each time
the &Girht vas vneased electrically, thus providing -
a mewn. ol associ~™ing  films from tre two cameras
with ourticular passes dnd aissions ty making reference
to countor numbhors, Y ocamera intervdJomotcr waes

CRITY INPORUATTION
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connectad in the ohobe ohsa-var camara eircunit to
ceordinate the consurption of film in the photo ob-
sarver and sicht cameras.

(3) Personnel Training

A1l tast team personnel were familiarized with the general
thecry of operation and the operating instructions for the
Sight, The project ensineer and airmen technicians also
became familiar with sight maintenance practices, instrument-
‘ation components and wiring, and armanent and power circuits
for the F=86A Aircraft, :

b. Main Fhases
(1) Ground Firing Phase

(a) Problem: The problems of this phase were to
boresight the guns, to harmonize the Sight and -
" guns, to obtain basic.gun fire dispersion data,
and to observe the general behavior of the sight
syster and JQSOClated 1nstrumentatlon during
round flrlng.

(b) Procedure' The airplane was placed on 3acks at ‘an

_attack angle of 12.4 mils, which was computed

for an indicated air speed of 350 miles per hour

" at the altitude to be used in the subsequent air dis-
persion test, and boresighted and harmonized again-
‘st a 1000~ lnch boresight target. Twenty color-
identified rounds were fired from each of six guns,
Inspection showed that bullets had struck the low=
er part of 12, L3, and R2 sun Dorts._ Further
“experiment in boresighting and firing revealed that
10.3 mils was the maximum angle of attack that

" would allow proper boresighting and clearance of
the gun ports without major modification of the

gun movnts, 'Calculations showed that-ar angle of
attack of 10,3 mils would be experiéenced under
the following conditions: at 405 knots TAS, 405 -
feet altitude, 70 percent Ve lax; at 419 knots IAS,
10,000 feet altitude, 85 percent Ve Max; and at

405 knots TAS, 20,000 feet altitude, 100 percent

Ve Max, To obtain proper clearance at gun ports,
with a 10.3 mil angle of attack, it was necessary
to place a lock washer, 1/8 inch thick, under the
front mount of each gun. Boresighting and harmo-
nizatien were accomplished with the plane at an
attack angle of 10.3 mils. All puns were fired
simultaneoulsy arainst a 1000-inch boresight target
and a target at 300 yards. The Sight was uncaged
and the Sight and sisht camera were operated to
detect effects of vibration during firing.

RESTRICLED
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(c)

(a)

()

QESTRTCTED
gyaluation: ‘The following faetors were evaluated:

Gunfire dispersion.

f

2. Stability of Sight during ground firing.

Performance of sizht line camera during ground-
firing,

s

(2) Camera Tracking Phase

Problem: The problems of this phase were to Aeter«
mine by sightline camera data and test pilot inter=-
roration the usefulriess of the Sight in tracking
and ranging representative aireraft, and to re=
cord the lead computed”py the Sirht.

i

|

procedure: Checks were made on the operation of
the Sight and associated instrumentation, and
instrument settings were made prior to each

' _camera tracking mission. A comtined total of 27

camera tracking and pilot orientation flights was
dceomplished, T-33, B=26, and B-29 type aireraft
were utilized as targets. All target planes flew
a straight and level course at altitudes varying
from 10,000 feet to 20,000 feet and at‘a constant

‘speed prescribed for each mission. ‘The overtaking -~
- 'speed was held as closely as .possible to &7 knots.

Only one type of pass wis used during a mission
because of varying wisibility and to avoid con- .
fusion on the part of the target aireraft pllot,
Cnly right and left gide pursuit passes from level
and medium high were accomplished before project
cancellation. The Sight was electrically caged
and a sighter burst was made at the beginning of
each sight film as a reference for film assess-
ment.  Manual ranging was employed throughout the
attacks. The Sight was uncaged, and the sight
camera and photo-observer camera were put in
operation at the initial point of attack. The
partially silvered glass through which the pilot
looked and which reflected the target and peticle
images to the sight line camera was replaced by
a smaller mirrcr after the pilot reported diffi-
culty in seeing the target and reticle. The 35mm
lens in the sight line camera was replaced by a
3-inch lens to obtain greater image size to fac-
ilitate data reduction.

SECURITY INFORMATION
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(¢) Evaluntion: The {ollowins factors were evaluated:
l. Complexity of pre-flight inspection of the
Sight and time required to accomplish this

inspection,

2. Tracking stability of the Sight during pursuit
attack,

3. Operation of the manual ranging system.
(3) Air-To-Ground Firing Phase

This phase was not conducted due to termination of
the test.

(4) Target Gunnery, Air~To~Air Phase

This vhase was not ccnducted due to termlnatlon of
'*he test

RESULTS OF TESTS AND DIQCUS%ICN°

a. Gfoﬁnd‘“mrlng Phase

R
Sona) A graph chow1ng the radial dispersion for each gun
" % is shown on page 6. Analysis of data obtained

from the 300-yard target indicated that.when allow-
ances were made for trajectory.the dispersion was
~comparable to the dispersion found on the 100Q-inch-
taryet° Since the Alr-to-Ground Firing Phase and

the Air-to-Air Gunnery Phase of the test were not
conducted, and it was therefore impossible to compare
the dlsper81ons of.these phases with ground fire
dispersion, no-great significance is placed upon ‘the
results of ground firing. A technical order modifi-
cation on the gun mounts would have required re- -
boresishting ‘had the Air-to-Ground Firing and Air-to-’

~ Air Firing Phases been conducted. Due to project can- .
cellation this was not done. It is, therefore, not
known whether the modlflcatlon would have enabled the

© accomplishment of boresighting with an angle of attack
of 12.4 mils which was required for an indicated air
speed  of 350 miles per hour. :

(2) Visual observation showed the sight reticle image to
be very unstable when the guns were fired with the
Sight uncaged. The center dot appeared to be twice
normal size and dots in the reticle circle appeared
to be in two nlaces. Vibration of the Sight and attached
sight camera was so pronounced that photographic results
were not readable, The vibration induced in the Sight
by ground {iring would definitely impair sighting,
but it is believed this effect would be minimized when
the aircruft is huoyed in the air,

1 ] 10 X
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b, Camera Tracking Thase:

(1)

)

onents (with respect to a coordinate system fixed to

(4)

Data was assessed from a total of eleven passes made
against the T-=33 aireraft in five missions. TFailure

to obtain assessable data from other missions was due

to factors such as failure of alrcraft during flight,
damaged film, instrumentation failure, failure to

uncage Sight, and limited field of view against B-R6

and B-29 aircrift due to installation of the 3-inch lens.
Readings of the flight instruments recorded by the photo
observer camera were taken at. every alternate frame

and averaged for each complete pass. However some of the
recorded information could not be used because-of excess-
ive instrument lag. This was particularly true of the
attitude gyro.and directional gyro information, there-
fore, only the readings from the altimeter, G-meter,

and airspeed indicator are included in the tracking

and ranging data shown on page 8.

Tracking informatien in horizontal and vertical comp-

the attack aircraft) was determined‘by'measuring from
the vulnerable point of the target (intersection of wing

fvvspan and fuselage lines) to the sight pip. This infor-

mation was based on all assessable film data for each pass.
The data thus obtained is presented in tabular form |,

on page & and by graphs appearing on pages 9 through 19..
While the. standard deviation of tracking error seems N
high, it should be noted that all-of the assessable film

data was used in determining these values. For the sixteen

recorded passes the bias of aim wander (algebraic average

of tracking error) was approximitely zero. The. lateral
'bias of aim wander (%) ranged from + 4 to =3 mils with eight
“of the passes recorded at zero mils. The vertical bias

of aim wander (§) .ranged from + 3 to -5 mils with five
passes recorded at zero mils. ‘ - o

Lead as computed by the Sight was measured from the film
in horizontal, vertical, and radial components from the

boresight to the sight pip.  Again the coordinate system
was with respect to the attack aircraft. Only the radial

Jead was plotted. See graphs on pages 9 through 19. The

radial lead curves would be expected to be smooth for good
performance; as was the case with left side attacks. With

the right side attacks, however, noticeable fluctuations
occcured., It was anticipated that there would be some corre-
tation between the magnitude of the radial lead and acceler-
ometer readings, however, no such correlation appears to exist.
This was probably due to acerlerometer lagz and the short time

for which lead was zraphed.

SEGURITY INFORMATION
RUESIRIGTED age 7




TUWCFIRT AND fNOTs 037, V=19 o
Avararse Photo Chserver ileadings Tracking Srror averase Rance
Pass Hoe AL IS GOtg X ¥ X N4 Uncertainty
't m:h mils mils mils rils T Tn Foet
3e 2 10,660 W17 2.4 0 0 3.83 3,16 e
A lO 60 299 2.3 0 =2 hed2 1.00 i
5 10, 60 LT 2.3 0 1 2,36 1.83 R ——
349 2 11,770 W77 1.5 1 -1 0.67 0.9, 1000
3 11,170 L50 1.5 -1 0 1.30 - 1.40 o
Lo 10,870 387 2.5 0 1 3,903 3.08 500
35 1 15,860 Sh59 0 2.3 -1 2 290 - 5.26 600
R 16, 280 538 2.7 0 -2 2.81 1.32 £00
3 16,450 431 2.5 ] 0 1.63 . 3.59 900
‘ 5 16,39 MO 2.3 C 0 1.95 1.82 3800 ;
353 27 1,900 LOO 2.6 A 1 1.50 2.9 400
. 5. 12,790 353 3.0 -3 270 3.20 1300
S35k 20 18,130 0 312.2.7 0 2 hehQ /.20 ‘ 600
b 18,060 21¢ 2.6 =1l =5 hoZD 490 200
518,330 287 2.0 1. <1 3,40 2,00 0 . e o
8 17,240 313 1.9 "0 072000 Ya - 600
Notes:
1. -Range uncertainty is the.differance hetween actval rinse and  manual

rInge,

2y e 1n01c1tas fdllure to ooiiln asaessable daty for ealeulating
range unCArfalnty, , w7 o :

S 2 and y ﬂd1cq 2 aleebraic averase of lateral tracking error and
vcrtical tflcklng error, - reupectively.'

L. o-x und oy '.md:Lc te ‘standard dev:mtlon of Lteml tr: Lc}'lnw crror and

 vertical tracking error, r‘upectlvely.

5. Overtll average range uncertaznty was €00 feet for left side and
right side passes. -

SHCURITY INFCRMATION
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(5) Uncertainty of ranging is construed to be the difference

between the actuval and the manual range. The averare
range uncertainty is shown on page 8., Actual un~
certainty of range during passes is shown by graphing
actual and manual range versus time. See pages 9 through

- 19. Values shown for actual range do not make allow~
ances for an assessment error of approximately ten per
cent in actual range. Cenerally, uncertainty of ranging
decreases with time, or closing range, “uite notice~
able fluctuations occur in most of the curves. The last
second before break away shows an uncertainty of ranging
from 100 to 600 feet. An average range uncertainty of ‘ )
800 feet was found for both left and right side attacks. -
Manual range was less than actual range during all passes. _ '
There was no conclusive difference between ranglng during v
left side and right side attacks. . . i

(6) . Analysis of sight camera films showed the sight reticle
to be free from oscillation and vibration during the
tracking runs. FElectrical caging provided the vlght o
restraint requlred for target acqulsltlon. ’

" (7) Pre-flight checks as prescr1bed~by the manufacturer -
were regularly performed in less than ten minites and
dld not reqtlre the use of external test equipment,

(8) .The only malntenance, other than pre~flight checks,
" required by the, Sight during twenty-seven familiar- '
'izatlon and camera tracking missions was the replace-
‘ fment of a ‘vacuun tube in the power supply, the repair .
.- of a broken wire in-the electrical caging circuit ex—
“ternal to the sight head, and the replacement of the
~ dessicant in the sight head.

.5.. CONCLUSIONS:

rn‘héK—l Slcht is stable dnd is a good tracklng device, but the
provision for manual ranging is unsatlsfactory° .

N 7

Y. C. MORS};H\. _ SR

- Colonel, USAF
Commanding

SECURITY THFORKATION
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FORAC(T CRTEXOS) WY/ 3k
FeRae 13 Cetober _I_S,‘,O

SUNJTECT:  Reguest for Test

TO: Commanding General
Alr Fateriel Armament Test Genter
ATTN: Chief of Plans and Operations
Eglin Air Ferce Base, Florida

. 1. Tt is requested that an experimental test and evaluatlon
of the "K-19 Gyro Corpuling Sight" installed in F86A airplane seri-
al No. 48-295 be performed. The equipment, the airplane, test
programs raw dati, interim reports and final reports are classi-
fied "Restricted", The AMC prlorlty for the project is 1-B. The test
is to be performed under Engineering Division. Sxpenditure Order No,.
55k=322, MX 952, . The test program will be initiated approximately
16 ‘0ctober 19>O and w1ll require an estnmated 90 days for éompletion.

2, The Type K—l9 Gun Sight 'is a gyro computlnc 'sight with reflex
optics for use in the control of fixed guns when mounted in high speed

' Jjet propelled aircraft. It consists of an integral sighting head and comp-

uter. unit, with assoc1ated power source- and controls. Ranging is accomp—
lished manuallj.' This 'sight 1s a modificaticn -of the Navy Mark XX Anti- -

_Aircraft Director. It is anticipated that this new blnht will provide
dmproved olghthg accuracy over the present X-14B Gun Sight. The detail-"

ed test procedure should Ve prepared by AMATC with refercnce to the .
test program contained in the inclosed test requirements and manual, The
Test Program isvsubdivided into four tests: = Ground Preparation which
includes harmonization, ground dispersion.on 1000 inch tarset and ease

- of ground handling; Air Dispersion Test to obtain the disparison

pattern of the a:rcraft ~gun-combination; Camera Test to determine the
measured performance of sight and aireraft; and, Target Gunnery Test
to obtain ceenter of impact data for determlnatlon of flpure of merit

for the performance of the system. Accurate detailed test data, lncJudlng '

center of impact, per cent of hits on a standird tow target, dispersion
of projectiles, and firing conditions.i.e. range, altitudes, IAS, and
angle off, will be required to properly eva1uate the equlpment° '

3. The ProJect Engineer or other AMC representatlve will be avail--
able to aid in conductnnp test as necessary. The AMATC will provide
personnel to fly and maintain test aircraft, and target aircraft, and

personnel to maintain instrumentation and gather and analyse dut The
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FE6A airplane No. 48-295 with K=19 computing sight and photo observer,

and B~-26 tow-target aircraft number (44~34216) will be provided by

Headguarters AMC. A spare sight can be provided in the event of fail.

ure of the first sisht., The manufacturer claims that no maintenance

should be necessary on the K-19 sight: except for dessicant, reticle ‘ -
lamp, tubes and fuse replacements,. -

BY CCKMLAND uF L’VUTENANT A NWRAL CHIDIAW: - S

/s/ Floyd B. Wood

i Inel: _ k /t/ FLOYD B. COD- S
Test Reqse. . ‘ K Colonel, USAF : 2
w/5 Incls. Chief, Operdtlons Offlce
(orig-and ' ' Eanneerlng Divigion
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WCEGF—8;2-E FOR ARMAMENT TEST DIVISICN 1ST IND DTD 13 JULY 51 FROM

HQ USAF DIRECTS CANCELLATICN CF TEST PROGRAM OF K-19 GUNSIGHT IN P-86
NO. 295. TRANSFER ARRANGEMENTS FOR AIRCRAFT WILL BE oURJECT OF SEPARATE
COMMUNICATION. ARMAMENT LABCRATORY WADC. - .
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DISTRIBUTION LIST

Chairman, Research & NDevelopment Board
Dept of Defense )

ATTN: USAF Secretary

Washington 25, D.C.

Director of Requirements
Headquarters, USAF

_Washington 25, D.C.

Director of Operations

' Headguarters, USAF

Washington 25, D.C.

Deputy Chief of Stqff Materiel
Headquarters, USAF '
Washington 25, D.C.

fDlrec or of Research‘& Deve]opment

Headquarters, USAF
nashlnpton 25, D. C.

”Dlrectorate of Research & Development

Headguarters, USAF
ATTN: Armament Division
“%shington 25, D. C. :

Commandlng General
Headquarters, Air Reselrch -and
Development. Command -

Post Cffice Box 17395

Baltimore 3, Maryland

Central Air Documents Office
U, B. Building -

.. Dayton .2, Chio
.

Commanding General
Air Proving Ground

Fglin Air Force Base, Florida

Cormanding General
Adr Proving Ground
ATTN: Chief, Armament D‘v1s1on, D/0

”‘Eglin Alr Fo;ce Base, Florida
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(11) Commanding Ceneral
Air Proving Ground
ATTN: Naval Liaison Officer D/O
Eglin Air Force Base, I'lorida

(12) Commanding General
Armament Test Division

(13) Commanding General
Hright Air Development Center
Wright Patterson 4ir Force Base
ATTN: WCSET, Mr., Roy E. Teter
Dayton, Chio '
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"NOTICE: When Government or other drawings, specifications or
other data are used for any purpose other than in connection with
a definitely related Government procurement operation, the U.S.

' Government thereby incurs no responsibility, nor any obligation
whatsoever; and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specificatz’gons

I or other data is not to be regarded by implication or otherwise as

1 in any manner licensing the holder or any other person or corpora-

‘ tion, or conveying any rights or permission to manufacture, use or

I sell any patented invention that may in any way be related thereto.” J
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EXPER {MENTAL TEST AND EVALUATION OF THE K=19 GYRO COMPUTING
SIGHT IN F-86A AIRPLANE, SERIAL NO. 48-295 ~ AND APPENDIXES
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